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M o n t h s f r o m m i n i m u m ( S e p t 8 6 ) 
Fig. 2. P red ic ted profile for Cycle 22 
f rom the m e t h o d of McNish a n d Lincoln . 
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Fig. 3. P red ic ted profile for Cycle 22 
ob ta ined by us ing t h e ave rage of t h e even 
sunspo t cycles ad jus ted to a s m o o t h e d 
sunspo t m a x i m u m of 150. 
e x t e n d e d r a t e of rise b e c o m e increas ingly ac­
cu ra t e . 
• T h e probabi l i ty of a n ave rage o r lower 
cycle is qu i te low. 
• T h e r e a r e several indica t ions t ha t Cycle 
22 will have a long, flat p e r i o d of m a x i m u m , 
especially in 10.7-cm flux. 
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PAGES 9 7 3 - 9 7 4 
T h e th i rd w o r k s h o p session of the Nat iona l 
Science F o u n d a t i o n ' s C o u p l i n g Energet ics , 
a n d Dynamics of A t m o s p h e r i c Regions (CE­
DAR) initiative took place at t he Nat ional Bu­
r eau of S t a n d a r d s a n d Nat iona l C e n t e r for 
A tmosphe r i c Resea rch inst i tut ions in Boul­
de r , Colo. , J u n e 6—10, a n d was a t t e n d e d by 
155 par t ic ipants , i nc lud ing abou t 40 g r a d u a t e 
s tuden t s . 
T h e C E D A R initiative r ep re sen t s t he fruit 
of many years of efforts by the a e r o n o m y 
commun i ty a n d N S F to m o d e r n i z e t he tech­
niques used to u n d e r s t a n d the m a n y process­
es of the u p p e r a t m o s p h e r e bo th theoret ical ly 
a n d exper imenta l ly . Since the b e g i n n i n g of 
this initiative ( u n d e r t h e old n a m e of 
G r o u n d - B a s e d Opt ica l A e r o n o m y ) with a 
s u m m e r m e e t i n g in Logan , U tah , in 1983, 
t he r e has been a w o r k s h o p m e e t i n g every 
s u m m e r . T h e 1988 C E D A R mee t ing , in pa r ­
ticular, reflected t h e g rowing matu r i ty of t h e 
C E D A R initiative. T h e m e e t i n g was well at­
t e n d e d , and , in gene ra l , we f o u n d fewer pa r ­
t icipants d r a w n to t he m e e t i n g j u s t by cur ios­
ity a n d m o r e w h o c a m e because they expect ­
ed the w o r k s h o p activities would be t ime well 
spent . 
T h e 1988 w o r k s h o p m e e t i n g m a r k e d t h e 
start of a busy s u m m e r tha t inc luded a total 
of five major mee t ings o n the a e r o n o m y cal­
e n d a r . A t t e n d e e s a r r iv ing from the east o n 
J u n e 5 were g r e e t e d by the sight of a t o r n a d o 
funnel n e a r the D e n v e r Staple ton Ai rpor t , a 
p r e l u d e to m u c h discussion of the dynamics 
of the u p p e r a t m o s p h e r e that e n s u e d in t h e 
var ious C E D A R w o r k s h o p meet ings . 
T h e m o r n i n g sessions were he ld in t h e 
NBS a u d i t o r i u m , w h e r e tutor ia l lectures a n d 
o t h e r talks p r o v i d e d t h e par t ic ipants with d e ­
tailed accounts of t h e historical d e v e l o p m e n t s 
of disciplinary a n d i n s t r u m e n t a l a reas of aer ­
o n o m y . A n excel lent e x a m p l e of t he la t ter 
was t he talk p r e s e n t e d by Che t G a r d n e r (Uni­
versity of Illinois, U r b a n a ) , who discussed t h e 
d e v e l o p m e n t of t h e l idar i n s t r u m e n t t ha t is 
des igned to s tudy t h e densi ty a n d t e m p e r a ­
t u r e s t ruc tu re of t h e m i d d l e a t m o s p h e r e a n d 
lower t h e r m o s p h e r e . Lyle Broadfoo t (Univer ­
sity of Ar izona , T u c s o n ) gave an i n s t r u m e n t a l 
des ign review o n t h e cons t ruc t ion a n d fabri­
cation of a g r a t i ng s p e c t r o g r a p h fitted with a 
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cha rged -coup led device (CCD) de tec to r , a n d 
results f rom i n s t r u m e n t a l tests a n d observa­
tions f rom Kitt Peak shou ld be in h a n d by 
s u m m e r 1989. A similar review o n all-sky im­
aging was p r e s e n t e d by Michael Mendi l lo a n d 
Jeff B a u m g u a r d e r (both f rom Bos ton Univer ­
sity) on t he state of t he a r t t echno logy for 
their all-sky C C D image r , which was used in 
the Augus t Kwajalein campa igns . T h e s e talks 
a re des igned to e d u c a t e t he c o m m u n i t y abou t 
the capabilities these C E D A R - f u n d e d ins t ru­
ments will b r i n g to fu tu r e C E D A R cam­
paigns. 
O n e of t he major h ighl ights of this C E D A R 
mee t ing was t he excel lent tu tor ia l review of 
solar ter res t r ia l re la t ions given by G e o r g e 
Reid ( N O A A A e r o n o m y Labora to ry , Boul­
der ) . T h i s talk e x p l o r e d the d e v e l o p m e n t a n d 
evolution of solar te r res t r ia l re la t ions f rom 
the first theor ies of C h a p m a n a n d F e r r a r o , 
t h r o u g h the major b r e a k t h r o u g h r e p r e s e n t e d 
by the work of A x f o r d a n d H i n e s in 1961, to 
today's level of sophis t icat ion w h e r e t he cou­
pl ing of t he solar wind to t h e m a g n e t o s p h e r e 
a n d the coup l ing of t h e m a g n e t o s p h e r e to 
the h igh- la t i tude i o n o s p h e r e a n d a u r o r a l 
zone a re active issues of c u r r e n t r e sea rch . 
Th i s in t roduc t ion to m a g n e t o s p h e r i c physics 
was followed by a talk by Dick Wolf (Rice 
University, H o u s t o n , Tex . ) o n t h e theo ry of 
the numer ica l m o d e l i n g be ing d e v e l o p e d to 
study these c o u p l i n g ques t ions . His excel lent 
review descr ibed t h e d e v e l o p m e n t of t h e 
t i m e - d e p e n d e n t t h r e e - d i m e n s i o n a l Rice mag­
ne tospher ic m o d e l which is able to r e p r o d u c e 
in reasonable detai l t h e observa t ions of glob­
al-scale field-aligned c u r r e n t systems. 
La te r in t h e week, a l ec ture by Will iam 
W a g n e r ( E n v i r o n m e n t a l Resea rch Labora ­
tory, Bou lde r ) o n t h e t e c h n i q u e for p red ic ­
tions of t he t iming of solar m a x i m u m for so­
lar cycle 22 was m a d e no tab le by t h e pos t ing 
of the 10.7-cm-flux i n d e x by t h e Space Envi­
r o n m e n t Labo ra to ry located in t h e same 
bui ld ing. Each day of t h e m e e t i n g this i n d e x 
p u s h e d h i g h e r in to new g r o u n d reg i s te r ing a 
rise f rom 150 o n J u n e 1 to 163 o n J u n e 9. 
Since t h e n this i n d e x d r o p p e d back in to t he 
120s level be fo re r ecove r ing a n d r is ing to 
n e a r 190—the largest since 1983. W a g n e r 
conc luded his talk with t he p red ic t ion tha t 
the a m p l i t u d e of t h e solar m a x i m u m cycle ex­
pected for 1991 will be possibly as la rge as 
the 1958 solar cycle a n d may occur a year 
early. E v e n - n u m b e r e d solar cycles have d e m ­
ons t ra ted a t e n d e n c y to r ecover quickly f rom 
the reg ion of solar m i n i m u m a n d to show a 
b road s t ruc tu r e a r o u n d the p e r i o d of solar 
m a x i m u m . 
T h e tu tor ia l lec tures w e r e c o n c l u d e d with 
talks by H a r r y V a n L o o n (NCAR) a n d Br ian 
Tinsley (NSF) on t h e issues r e l a t ing to t he 
possible connec t ion be tween solar variability 
a n d a tmosphe r i c p a r a m e t e r s (such as t he 
s t ra tospher ic t e m p e r a t u r e at t h e 3 0 - m b a r lev­
el) w h e n the la t ter a r e so r ted a c c o r d i n g to t h e 
sign of t h e quas i -b iennia l oscillation obse rved 
in the s t ra tospher ic winds of t h e equa to r i a l 
region. T h e possibility of such a connec t ion 
r u n s somewha t c o u n t e r to in tu i t ion , b u t t he 
h igh d e g r e e of cor re la t ion d e m o n s t r a t e d dis­
pels skepticism a n d disbelief. It is c lear tha t 
the C E D A R initiative o u g h t to e x p l o r e possi­
ble physical m e c h a n i s m s . O n e of t h e m a n y 
spl inter w o r k s h o p s he ld in this m e e t i n g me t 
to discuss possible ways tha t t h e exis t ing da ta 
base migh t be used to invest igate possible 
sun-wea the r m e c h a n i s m s . 
Stanley S h a w h a n p r e s e n t e d t h e N A S A view 
of the C E D A R initiative by reviewing t h e 
m a n y space flight p r o g r a m s . In spite of t he 
c u r r e n t h ia tus in l aunch capabili ty tha t has 
resul ted in t he best space flight p r o g r a m "on 
the g r o u n d , " t h e r e a r e n u m e r o u s satellites 
p r o d u c i n g valuable da t a o n p a r a m e t e r s of im­
p o r t a n c e to the C E D A R initiative (San Marco , 
ISEE, IMP-J, DE-1) . Whi le N A S A c a n n o t 
con t r ibu te directly to t h e C E D A R resources , 
NASA e n c o u r a g e s t he coup l ing a n d coord i ­
na t ion of its fu tu re p lans with t he t h r u s t of 
the C E D A R initiative in fu tu re years . A n ex­
a m p l e cited for such coo rd ina t i on is t h e ex­
pans ion of t he schedu led Kwajalein 1990 a n d 
Arecibo 1991 CRESS s o u n d i n g rocke t cam­
paigns , cu r ren t ly de s igned to s tudy pr imar i ly 
the p lasma effects g e n e r a t e d by t h e depos i ­
tion of chemical releases in to t h e F r eg ion , to 
inc lude m i d d l e a t m o s p h e r e s o u n d i n g rocke t 
payloads . T h i s effort would utilize t h e r ecen t 
C E D A R - f u n d e d ex tens ion of Arecibo 's r a d a r 
capabilit ies in to t h e m i d d l e a t m o s p h e r e , as 
well as t h e p l a n n e d u p g r a d i n g of t h e Kwaja­
lein Altair r a d a r . A n o t h e r issue t o u c h e d u p o n 
re la t ing to C E D A R 1990s objectives was t h e 
class of E x p l o r e r a n d Scout satellites. T h e s e 
missions a r e low-cost initiatives with a n ex­
pec ted lifetime f rom concep t ion to flight tha t 
should be m o r e compa t ib le with t h e a v e r a g e 
lifetime of a successful g r a d u a t e s t u d e n t . O n e 
i m p o r t a n t mission p r o p o s e d a n d given a d e ­
sign s tudy a w a r d is de s igna t ed M E L T E R , 
which emphas izes t h e s tudy of t h e compos i ­
t ion, dynamics , a n d chemis t ry of t h e lower 
t h e r m o s p h e r e t h r o u g h r e m o t e sens ing tech­
n iques . 
Denn i s Peacock a n d R icha rd B e h n k e (both 
of NSF) discussed t h e favorable r e s p o n s e p r o ­
vided by t h e N S F to t h e C E D A R p r o g r a m . 
Even t h o u g h fiscal year 1988 r e p r e s e n t e d a 
year of flat f u n d i n g for t h e F o u n d a t i o n as a 
whole , N S F m u s t e r e d a total of near ly o n e 
million dol lars to f und t h e best 12 of t h e 38 
C E D A R proposa l s submi t t ed last Oc tobe r . 
T h i s i n c r e m e n t of t h e n o r m a l a e r o n o m y a n d 
u p p e r a t m o s p h e r e facilities b u d g e t s r e p r e ­
sents a solid indica t ion of s u p p o r t a n d com­
m i t m e n t by the F o u n d a t i o n to t h e C E D A R 
p r o g r a m . T h e fact tha t t h e F o u n d a t i o n cou ld 
d o this can be largely a t t r i bu ted to t h e s t r o n g 
grass roo t s u p p o r t for C E D A R a n d t h e l a rge 
n u m b e r of well-writ ten a n d carefully t h o u g h t 
ou t p roposa l s . Whi le t h e actual agency fund­
ing increase for t h e n e x t fiscal year may no t 
be t he r eques t ed a m o u n t of 17%, N S F h o p e s 
to p rov ide add i t iona l C E D A R f u n d i n g for t he 
C E D A R proposa l s expec t ed this Oc tobe r . 
T h e i nc remen ta l a m o u n t r e q u e s t e d for these 
p roposa l s in t he c u r r e n t p r o g r a m p lan is $1.2 
million. 
Peacock also discussed t h e r eo rgan iza t i on 
of the g r a n t p r o g r a m section tha t now in­
cludes t h r e e p r o g r a m s : a e r o n o m y , m a g n e t o ­
s p h e r e , a n d solar physics. T h e total f u n d i n g 
for t he U p p e r A t m o s p h e r e Resea rch sect ion 
b u d g e t is a b o u t $14 .3 mill ion. T h e f u n d i n g 
level for u p p e r a t m o s p h e r e facilities a n d for 
the H i g h Al t i tude Obse rva to ry at N C A R , 
bo th p a r t of t h e C e n t e r a n d Facilities Sect ion, 
is abou t $8 .5 mill ion. 
T h e talk p r e s e n t e d o n Geospace Env i ron ­
m e n t Mode l i ng by J u a n R o e d e r e r ind ica ted 
how well C E D A R is now perce ived as a m o d ­
el for similar initiatives in o t h e r fields. G E M 
is an effort to g e n e r a t e a cohesive p r o g r a m 
plan tha t wou ld focus a long with M A X '91 
u p o n t h e u p c o m i n g solar cycle m a x i m u m . 
Both initiatives a r e given h igh pr ior i t ies with 
C E D A R as pa r t of t he NSF- long r a n g e p r o ­
g r a m plan. 
S u m m a r i e s of t he first r e p o r t o n t he CE­
DAR da ta base p r e p a r e d by R o b e r t Sica, 
c h a i r m a n of t he da ta base c o m m i t t e e , we re 
p r e sen t ed by B a r b a r a E m e r y , A r t R i c h m o n d , 
a n d several o t h e r scientists r e p r e s e n t i n g the 
i n s t rumen ta l a reas of Fabry-Pero t i n t e r f e r o m -
etry, spect roscopy, a n d r a d a r systems. Also 
inc luded was a r e p o r t by C a s s a n d r a Fesen o n 
the plans for t h e C E D A R da t a base to p r o ­
vide an accessible r e p e r t o i r e of theore t ica l 
subrou t ines a n d user - f r iendly c o m p u t e r 
codes n e e d e d for t he m o d e l i n g of t h e Ear th ' s 
composi t ion , chemis t ry , part icles , n e u t r a l 
wind, a n d electric fields for all C E D A R a t m o ­
spher ic reg ions . I n c l u d e d a m o n g these tools 
would be a collection of p r o g r a m s d e s i g n e d 
to g e n e r a t e synthet ic spec t ra for optical aer -
o n o m e r s . 
T h e most compe l l i ng issue a d d r e s s e d in 
this review on the C E D A R d a t a base p l an was 
the need for exper imenta l i s t s to p l an t he in­
tegra t ion of the i r ind iv idua l da t a bases in to a 
c o m m u n i t y pool for use by a n y o n e in te res ted 
in coo rd ina t ing resul ts ob t a ined in a C E D A R 
campa ign effort. T h e da t a base c o n c e p t has 
viability only if it is used , a n d tha t will only 
h a p p e n w h e n it becomes obvious tha t such 
efforts will be mutua l ly beneficial to every­
one . Cons ide rab le t ime was d e v o t e d to t h e 
discussion of t he "rules of t h e r o a d " r e p r e ­
sent ing the gu ide l ines d r a w n u p to formal ize 
the da ta base use p r o c e d u r e s t h o u g h t neces­
sary to cover t he var ious possibilities. Whi le 
the c u r r e n t state of t h e fledging C E D A R da t a 
base does no t allow any on- l ine in te rac t ion 
with da ta a rch ived in t he da t a base , p lans 
submi t ted to N S F for u p g r a d i n g call for a 
ded ica ted c o m p u t e r e q u i p p e d with h igh­
speed da ta access lines tha t wou ld s u p p o r t 
such access. T h e s e p lans also inc lude t he 
inco rpora t ion of t he Mills tone Hill in teract ive 
software. 
T h e a f t e rnoons of t h e C E D A R m e e t i n g 
were hectic a n d filled with n u m e r o u s work­
shops . T h e m a n y a c r o n y m s u s e d to des igna te 
the individual projects were s t agge r ing a n d 
collected t o g e t h e r r e p r e s e n t e d veri tably t h e 
proverbia l a l p h a b e t s o u p . T h e r a n g e of topics 
r e p r e s e n t e d in these projects i nc luded t h e 
midd le a t m o s p h e r e a n d m e s o s p h e r i c d y n a m ­
ics (AIDA), t h e lower t h e r m o s p h e r e (LTCS) , 
s tudies o n h y d r o g e n in t h e e x o s p h e r e 
( C H A R M ) , appl ica t ion of twilight a i rglow 
emissions to s tudy t h e r m o s p h e r i c compos i t ion 
( T W I L I G H T ) , t h e effect of a u r o r a l h e a t i n g 
u p o n the lower t h e r m o s p h e r e d y n a m i c s 
(ARIA), t he s tudy of m e s o s p h e r i c t e m p e r a ­
t u r e a n d intensi ty s t r u c t u r e in t h e obse rved 
airglow emissions ( M A P S T A R ) , S o n d r e s t r o m 
optical a n d r a d a r c a m p a i g n observa t ions d e ­
voted to t he s tudy of t h e oxygen compos i t ion 
in the a u r o r a l t h e r m o s p h e r e ( O X Y G E N ) , a 
w o r k s h o p o n the explo i ta t ion of t h e San Mar ­
co satellite (SAN M A R C O ) , a n d a w o r k s h o p 
o n the equa tor ia l dynamica l s tud ies p l a n n e d 
initially for Kwajalein in A u g u s t 1988, a n d 
later in t he 1990s ( E Q U A T O R ) . W o r k s h o p s 
were also he ld o n t h e s t r u c t u r e of t h e global 
t h e r m o s p h e r e ( G I T C A D ) , t h e t i m e - d e p e n ­
d e n t behav ior of t he i o n o s p h e r e - m a g n e t o -
s p h e r e coup l ing at h igh la t i tudes (GISMOS) , 
the global t h e r m o s p h e r e m a p p i n g s tudy 
(GTMS) , t he e q u i n o x t rans i t ion p e r i o d of 
t h e r m o s p h e r i c dynamics (ETS) , t h e iono­
spher ic p lasma s t r u c t u r e in t h e po la r c a p re -
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gion (HLPS) , a n d the s u n - w e a t h e r connec t ion 
(QBO) . 
At any o n e t ime, m a n y C E D A R projects 
a re in the th roes of be ing b o r n while o t h e r s 
a re in the m a t u r e phase . It is no t possible to 
a t t end all of these workshops o r to p lan to 
commi t one ' s t ime a n d resources to m o r e 
than o n e o r two such activities in a year. T h e 
na tu ra l ques t ion arises as to w h e t h e r t h e r e 
a re too many of these projects of a similar na­
tu r e a n d w h e t h e r these efforts a r e be ing par ­
ticularly effectual o r not . T h i s is a ph i losophi ­
cal ques t ion best a n s w e r e d by wa tch ing what 
h a p p e n s . Cer ta inly the level of e n t h u s i a m for 
a e r o n o m y tha t cu r r en t l y exists in t he field" 
has never been h ighe r , a clear indicat ion tha t 
what has been h a p p e n i n g is all to t he good . 
F rom the perspec t ive of t he s t uden t s t he 
C E D A R m e e t i n g is an e y e - o p e n e r in to t he 
a e r o n o m y field. T h e first-hand acqua in t ance 
they gain f rom the close observa t ions of t he 
m o r e senior worke r s in t h e field a n d the ob­
servat ion of the p l a n n i n g activities in t he vari­
ous workshops r e p r e s e n t an i m p o r t a n t educa ­
tional expe r i ence , o n e tha t is difficult to ob ­
tain f rom the l a rge r a n d m o r e i m p e r s o n a l 
A G U meet ings . T h e h igh quali ty of t he 25 -
o d d posters , which w e r e submi t t ed largely by 
s tuden t s a n d the i r m e n t o r s , d e m o n s t r a t e d t he 
excellent caliber of t he c u r r e n t g e n e r a t i o n of 
s tuden ts . T h e subsidy of t h e s t u d e n t t ravel 
with C E D A R funds is clearly a g o o d invest­
men t , a n d this policy is e x p e c t e d to c o n t i n u e 
indefinitely. T h e tu tor ia l lec tures were v ideo­
taped , a n d copies may be r e q u e s t e d f rom 
Ba rba ra E m e r y (NCAR) . 
This report was contributed by John W. 
Meriwether, Jr., and Timothy Killeen, Space Phys­
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Peter S. Eagleson, Massachuse t t s Ins t i tu te of 
Techno logy , C a m b r i d g e , has b e e n a n n o u n c e d 
as rec ip ient of t he 1988 R o b e r t E. H o r t o n 
Medal for o u t s t a n d i n g con t r ibu t ions to geo­
physical aspects of hydro logy . Pe te is Past-
Pres iden t of A G U a n d m e m b e r of t he Hy­
dro logy Section since 1955. 
Lisa A. Shrevenell, has received t h e first 
G e o r g e B u r k e Maxey H y d r o l o g y Fel lowship, 
which carr ies a 1-year $10 ,000 a w a r d for dis­
c re t ionary r e sea rch in hydro logy . She is a 
Ph .D. c a n d i d a t e in hyd ro logy at t h e Univers i ­
ty of N e v a d a - R e n o . 
A G U Section of H y d r o l o g y m e m b e r s w h o 
are to be new officers of t h e A m e r i c a n Inst i­
tu te of Hydro logy inc lude P re s iden t J o h n E. 
Moore , U.S. Geological Survey, Res ton , Va.; 
Senior Vice P res iden t L. Douglas J a m e s , U tah 
State Universi ty, L o g a n ; Vice P re s iden t for 
Academic Affairs J o h n M. S h a r p , J r . , Univer ­
sity of T e x a s , Aus t in ; Vice P re s iden t for In­
stitute D e v e l o p m e n t R icha rd "Pe t e " H . Haw­
kins, Universi ty of Ar izona , T u c s o n ; a n d 
Genera l Secre tary A l e x a n d e r Zaporozec , Un i ­
versity of Wisconsin, Madi son . 
A G U Section of H y d r o l o g y m e m b e r s w h o 
took office o n O c t o b e r 1 for t h e A m e r i c a n 
Society of Civil E n g i n e e r s ' I r r iga t ion a n d 
Dra inage Division a r e C h a i r m a n A. Ivan 
J o h n s o n , Consu l t an t , A r v a d a , Colo. ; Vice 
C h a i r m a n K e n n e t h G. R e n a r d , A g r i c u l t u r e 
Research Service, T u c s o n , Ariz. ; a n d Secre­
tary-Elect Lloyd C. Fowler , Consu l t an t , Santa 
Barbara , Calif. 
A. Ivan Johnson ( A G U H y d r o l o g y m e m b e r 
since 1948) has b e e n e lected Vice C h a i r m a n 
of the B o a r d of T r u s t e e s for t h e newly or­
ganized Ins t i tu te for S t a n d a r d s Resea rch , 
which is h e a d q u a r t e r e d in t he A m e r i c a n Soci­
ety for T e s t i n g a n d Mater ia ls in Ph i lade lph ia , 
Pa. 
In Memoriam 
Mahdi S. Hantush d i ed recent ly at t h e age 
of 66 . H e was a m e m b e r of t he H y d r o l o g y 
Section since 1949. 
P. O. Wolf, City Univers i ty , L o n d o n , En­
g land ( m e m b e r of A G U H y d r o l o g y since 
1957), was elected P re s iden t of t he Bri t ish 
Hydrologica l Society. 
"Headwaters Hydrology" 
and "Indian Water 
Rights" Symposia 
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T h e A m e r i c a n W a t e r Resources Associa­
tion's 1989 S p r i n g Symposia , " H e a d w a t e r s 
Hydro logy ," c o n c u r r e n t l y with " I n d i a n W a t e r 
Rights a n d W a t e r Resources M a n a g e m e n t , " 
will be he ld in Missoula, Mont . , o n J u n e 2 7 -
30, 1989. 
" H e a d w a t e r s H y d r o l o g y " will p r e s e n t a 
timely collection of i n t e r r e l a t ed topics r e p r e ­
sent ing the b r e a d t h of wa te r r e s o u r c e m a n ­
a g e m e n t p r o b l e m s a n d con t rovers ies e n c o u n ­
t e red in h e a d w a t e r s r eg ions , i nc lud ing t h e 
b r o a d subject t h e m e s of wi ld land hydro logy , 
d e g r a d a t i o n a n d rehabi l i ta t ion , a n d wa te r 
policy a n d m a n a g e m e n t . 
T h e dead l i ne for submiss ion of abs t rac ts is 
N o v e m b e r 15, 1988. Submi t t h r e e copies , n o t 
exceed ing 200 w or ds a n d indica te if t h e r e is a 
p r e f e r ence for e i the r pos t e r o r technical ses­
sion cons ide ra t ion to : Techn i ca l C h a i r m a n 
William W. Woessne r , D e p a r t m e n t of Geolo­
gy, Universi ty of M o n t a n a , Missoula, M T 
59812; tel. 406-243-5698 . 
T h e " I n d i a n W a t e r Rights a n d W a t e r Re­
sources M a n a g e m e n t " s y m p o s i u m will b r i n g 
t oge the r var ious perspect ives o n past e x p e r i ­
ence with I n d i a n wa te r r igh ts ad judica t ions , 
legislation, a n d negot ia t ions a n d will review 
the intel lectual bases for ach iev ing efficient 
a n d equi tab le se t t lements . T h e fol lowing 
topics a r e a p p r o p r i a t e : ad jud ica t ion , legisla­
tion, negot ia t ions , a n d r e s o u r c e m a n a g e m e n t . 
T h e d e a d l i n e for submiss ion of abst racts is 
N o v e m b e r 15, 1988. Submi t t h r e e copies , n o t 
exceed ing 200 w o r d s a n d indica te if t h e r e is a 
p r e f e r ence for e i the r pos t e r o r technica l ses­
sion cons ide ra t ion to : T e c h n i c a l C h a i r m a n 
William B. L o r d , W a t e r Resources Resea rch 
Cen te r , Univers i ty of Ar izona , T u c s o n , AZ 





A full-day special session was he ld a t t h e 
1988 A G U S p r i n g A n n u a l m e e t i n g in Balti­
m o r e o n "Pa leohydro logy : Evolu t ion o f 
G r o u n d w a t e r Flow Systems." T h e s y m p o s i u m 
was cosponso r ed by t h e G r o u n d w a t e r C o m ­
mit tee of t h e H y d r o l o g y Sect ion of A G U a n d 
by the U.S . C o m m i t t e e o f t h e I n t e r n a t i o n a l 
Association of Hydrogeo log i s t s . T h e s y m p o ­
s ium focused o n h o w a n d why l o n g - t e r m 
changes in g r o u n d w a t e r flow systems can in­
fluence t h e m o d e r n d i s t r ibu t ions o f hyd rau l i c 
head , t e m p e r a t u r e , a n d solutes in r eg iona l 
aquifers . 
Most g r o u n d w a t e r invest igat ions today a r e 
o n p r o b l e m s associated with r e c e n t h u m a n 
impacts o n p re sen t -day hyd rogeo log ic cond i ­
t ions. Fo r e x a m p l e , g r o u n d w a t e r flow a n d 
t r a n s p o r t mode l s a r e c o m m o n l y ca l ib ra ted us ­
ing historical d a t a collected d u r i n g a few 
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